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(54) DISK ARRAY DEVICE AND CACHE MEMORY CONTROL METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disk array 
device and a cache memory control method for 
executing second and succeeding pieces of write 
command processing without putting loads on the 
processor of a main controller. 

SOLUTION: This disk array device is composed of two 
controllers and executes the double write of write data 
in the two controllers without using the hardware of a 
shared memory. The write data are held in both of the 
two controllers and a means is provided for making the 
write data held in the other one of the two controllers 
mutually referable when a fault is generated in one of 
the controllers. 
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ttt^Jlfil} 2 t><D3 > H3--5T«tE5n6>TJlt« 
^^'J<7)/N- H')i7€)l|ni:i«l< 
f- n-5T5-f y<7}2Jfitf CfiKfrTftT^ Xif 

7 U-f WBTTA-jT. 

et-f ftx-r xy7u-r«». 
[»:k«»2] tfxhavea-^t^-rx'/twwi: 

H3a;2^»n >hu-zKn*iJit:4\ L . 
iw id* x h ^ > e ^. - y t mi: 2 T3« :i > t- p - v «iM 
^R«/WTK«an6ttfci:. (W2d2-~>«3>t- 
o- -5 « W/V t in v 7. * awM/tx a n TV > 

ftwt*HBtTft»2*Jfi I lIldKwf -< Z?7H"ifi 

a. 

*r -y ->>yLA>:37Dt-y-tfffJMWt*lU 

*]»ti»20-f »7i-Xf-y7i:. (TO £ > ^ U « 
£t.fi 7HU XW-r-? ^MSI 2on:i>-t-a- 7tf3te^ 
««Rld/*'J«fItt7 HI^Xi;iifflT«£DMA3> h 
U---y£ttL-Ci»ftZ t*MatTft.»*« I *ft!12 
ICldltt^v X*7H»B. 

M£yt*>JICO. -cy^>Hfa«tti. tvhVvr 
t. ?-f 7 >iA«E«a«tt>6C£6«atT 

4tt*m:i i:tt«»T^?7MBa. 

OTUtB*KWTftfc<WT*~.>T. >-X«UCBt*f£/ 
-X75^i:. □•/OW^^S^d. ayU7D 
yi>7KUXt. @a>fD-7««/f«e-y hTty^ 

-7«+i--y>j(iae*te*Ty>37HUAt. 
(Pjid2o»n x-a-5«)a»nf7 rewciB 

tSTftf7h-?77-7FU7i. W122^«3>ha 
XfcttTft;: t*ttaiTft»JRiS4 tzEftW^^XJ* 

itT4*t 7 •> ^ ni-fltia i:ftiwf-y Wfit 5 
tafias) wsi^A f-3>t^-yaawj v-f 



> Kfc$«Lft»l:iraid3 > hD- 7 «- 0£« 

u/iiiniifl;n/i**;frLTiltfld2^«3 > h 
os tt»i:>-X3V/H€iiauTty>>ht£ — x 

Trae«*iK5-f h*r v->^j;«irtuatt«iiittat; 

ae«ii3C5-f »**T'v fan?- -^to^ydEwmje 

10 e-y F7 7 V«r(PHd2^>«3> h P-5<Ott7/(75«iei) 
M A 3 > h n - 5 tfl- L TdOli: 2 Z>C) 3 > h D- y 
^M«iC5<h*r7^«J:yiBKtvh77 7"i: 

IS K2O<03>ha-5<D«7;i::^-X:3-7>K*i£<8T 
t-ftaLTSEWiOC^-f h*T-y>^IC»li«lU^tttt 

«ciair«ietft.QE«iRiet;-y hv- v y«-««ii«!S!; 
10 swmaet" ? v7eicije2-3<D3> ha-^<r>«/» 

«WKDMAD> hO-^e*H,TITCK2-3«:i > ha 

7'^-risa. 

?s l»*m9j 2om3>hD-9T»fliarii^tt« 

^t'jmn- H-7i75r«H>iC ttt< ^tt2^«a> 
l-o-?T7-( hx-y«2*««€--iffTT4x-f Xi? 

□ -5Wflyy(;«»-r-6t<t<>H. W£3>t-n-7n 
30 -»i:atWi&«JB*L/:OICinid2^«a> hO-?«tS 

Y v ■> > y L ton fun v -9-tDttaa W * E»T * 

-t^ji>h«9«i8t. e7h7 7 7 , t. 5 

4 n«Q 9 H ea«4 r7ya>t l JM»»S. 

□ 7?7HkAt. > h a — 7tOrt75<Ott/ 
7*Hfil tStfi f 7 F 7 7 77 K X t. 03>h 

4S D-7«*r-y>3ttatii«t0*t7>a7Hl.X 
i. «3E23m3>ha-^cr)tt77a)tf5/ 
CB6*T«lt7t-7 7 y7Hl'Ai. ittC2-3»3> 
h □ - 5 T a (Za <r*r«* r v > a 7 

Ku^efitiuttttatTta** 1 oke*«* 

SO * 7X3/t 'Jtt»7jffi. 

I - ?003 04 14 10:41 
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(»*JBi2i «et- 7 i>7 7 7tt, ftt^.on: 

W 1ST & * r -y i' ^ « i* a II « »?U r - 9 tfiff ft T 

hfriiF* v-yrTft^iitwaiTsaytJa i 1 1: 
i»*jai33 mc7-f h*i-7y-iu. at^.o 

HI flJST & r -y > ^ jC 'J T * t Z. t t»ai T 6 

aaai 2tnda«*r-y ->a^*'j«a7ite. 

v>K<r««u/iDic*j»e3 ^Q- 7 « -j»tt. 
je-t t * > b rnmntm * l t a »tn -> -x l t 

L 3 BttWttBK MJG L G fcf ■;/ h -? -y 7*:?r 

ft«oiijta-r«ist. eeowie^-f h*v-y >3 

Of- 5^ a J: y a EOlBC M v h 7 i» 7> ffi «d 2 o«3 
> hD-50tt7J»DMA3>hD-5€iM>TI»E2 
-3<7)3 > hn-9«<S/3«»|prie5-f h + v y >i*JJ: 

y«Et7 h7 7 ri:aatT7-f j-3t> hwht 

hKtv h L/i«iJIIIlllC2 3ff)3> ho-5» 

3>tfa-^*»<J5-f h r- * «:4B fecial*! 

WlCe-y K7-y7«r*r»l««H«ftT4 KN£. flc!« 

7 7 7tBJe2^ff)3> H3-7«tt/)«DMA3 > h 
O - 5 ty> L T«C 2 TJ « :i > h 7 «*Jtf ^ 

T*:ie»att*a*«i uiceeo* v-y>^i> 

*'>lWay5tt. 

IftmnnaxBimi 

[0 0 0 1 ] 

uewwarttiaiTip] 4i«iw«. 23>i-p-5« 

A T0it3 ft If > * 'J «/\ - H 0 x 7 € » fctt i > x ^ 7 > 
7HRan*tv>a>t'J«attil|i:«0. we/ 
«f h3>ho-7nty>>hty-XLT*o*V7 
/a7HUAte 7 t>7 7 7'tfit?ti:ti:iO. 2 
©B£t»«)5-f K37> HO(ti:JiUT>-f h3>hP 

-9nxo-t-y^i;ft«e*'«7iCLt/u<*ffr« &x 

*>\ZU^^x'j7V4 ICBiJi; tf* v •>.» .1 1 'J M 
10 0 0 2] 

Ttt. *t-^.i>t l )62-.J«n>ha-7 

*^»aa UT«ni5Bii4:i > h u-vij.o f >tA»i 



* * > -f h -i > H3- -y iCiSttT &/i&*&m»;i riX 

too 0 3) I«,t->tt«;frlff»itLT«. MAI*. » 

05 «*V -y ■>3.jt*'J«a/'/2C«»A6. «M3. W l t£* 
tt r •> x > f J «»7/iC*-SR»«f <>.*i*5««tt 
7P-y'y|HT*-6. Mn^aBaTii:. W l 
*r y >^>t'Jaa//^«. -/nt 77 -|0u. :/n 

tv72oo. Kffj**u:ioo. ajLV^m^aaiK 
to 84(ioaiftfl/ui ui:»Ha»itMP-/AfA7« 

10 0 0 4] 7ot77l 0 Oli. 9-f h/<7 ^/jiST 
R«jn4*t 7 y3^-t'J i I 0t, *rr/i« 

■j i i otiAffi73an«,7Kux(a*i». T-^a^ 
is a. watt^a&£eMaT**v -y->.^>t'ja»t2i 

Bl20i. +T7/a^t'Jl 1 0 0)7 HUXfflttt 

Bffl»i»L«:tt«TS3 e-^y i 3 o t. 
i 3 oi;Ata/jan67 Huxa«i». x-^ia^a. 
«ata»i«Jiir€ttar&3t:-5'^M»j»iwn 4 0 
jo t. «a«ia-?>7ayvA^'isf?M»feff^«i5fi)«[a 
n 1 s 0 i. nnxara 1 r» ot^/u 1 0 tw-r 

>J-7i-At«B-f6/U-f --7x-x@«a I 
60i. Rff/UlOhwrnAB^tttlULae- 

*y«aaB 1 4 o^/vx-r >y-7x--xyi« 1 6 0 

2S ^«!3*€fr 1 7 0 £T«l*a#l«>. ^ 

ryi/^^t'JI 1011. B«Lti>4ft7077«.h 

Gt7HU>;«-ctt-f2.7 i=i-xfa 1 i ii. ftro^jF 
«uco«*»«nr^u:fflW 1 i2i. ntavtraf- 

30 i:«7 KWXilJ, 7h>A*t7H1tLT*ft 

Wftic. ?a>*trtomrw (•watffittit 7 hm^i 

iWt 7 y:i>i'JWM7l]-/yffiBtHirfit'7 
h«*»l»fc.L«t-y h««rfar. 7KkX»! 1 !i 

tcsai i 2t*ff»jtfT. yyasiifj;. 3e-*y 

3S 13 0H. *V-y ya.xtU 1 I t) W y ya<71?> L S-« 
«T6t«?»i). *t7->3^t'J I 1 0£07KUy; 
8 111 C0Vtt«tt-ri7 KUXIBl 3 1 i. +v:y 
^3.>*'J 1 1 OOtAttiBI 1 2«'a*B«t6ttB 

8B t :} 2 £ ^ •iWfcEa fii. +t ••/ -> i * ') i inn 
40 «B8B i i 2i3br-yy i :ioj>«B«i a a to* 
♦i-fn. ^p -y * rtt: 4 -j«u:B««-»tnf a c 
-rat. 4-3»«««to. .two. Hfiix-o. a«a 

'jwawwi 2o»a. *t i 1 o«n.a« 

3 oi:anir«iiii}Srt.i«mi 2 1 SriiL 

[ 11 o o r. 1 fa t -»■») 2 u 0 13 . 'fu t -y U 1 i> (» i 
H«i;«i.£2<rrJiO. -/u-t:-/*) -oowttntAd 
so t»nf»i'/flt77 i 0 a^xirsT^«bt*i:ii.iit*-c 



5^; 



^ 7 U-f «■ B «fc W ^ if v •> a > 'J S3 



12 001-31 8766 



-4-/5*5«j. 7Dt7lf2 0 0tt. 7l ; UXffl2 t 
I . UCSES2 i 2. iiit/x-yaB2 1 3*«A«.*-»- 
'j yl* »J 2 I 0 t . * r v ^ .x > -t- *J ttWfcjR 2 2 
Oi. 7 K U Xffl 2 3 ! H X IS 1XBSE 2 3 2 £«S A <6 3 
tr-J"/2:M)t. 3tr-?yW»0ll!l2H)i. KB 
WaRKS 2 & 0 rt. /tx-f >y-7i-XBIB26 0 

{0 0 0 0] J««fytC->J 3 0 00. Hfl/U 1 OCKM 
a<i. 7Dt"/7l0 0. 7nt 7 72l)U. 4JJ:^A 

ai/jwaa»4 oo4'6«fl'^ i o h»:tfijea^^yt 

*»J 'J-H7 7tX<f>t'J h7^tAi;«LTtC 
K=I«:>iaitt«BT«i. 
(0 0 0 7] ystt!7}MB«a4 0 Uli M^SJAffi/JM 

a. WA»BSf/A7Ka (a^tt-T) t<o<>y- 
7i-xti«. ftw/'tx i o<r7>urtt*r>*u a o 

OIIU— h«iarj«Br*-6. 
[0 0 0 8] ftft/XAl OIJ. f»*4 2 n/i ft KBr/fflii 
I17f -t?;-7ttft/t*C)«7 KUX«'iO. r-^fi*} 

a. -e wtt'j-H5-f h37> Kefia. /uaf?a»} 
a. y< s >i/«*jarjt*mwa«oa€fto/<y;T* 
minx i on »*i:. y-KesKKjH-raissf 1 
- y d^p t y +t izx o at« a nt 1 14 uns a^amr 

iJCit«*7»5 I It. 'J- HffaJJmTittJRf-y 
A*«tt«-/u-l:^-^T«<ia*l**>?;A>ta»-r«.^« 

CO 0 0 9] Bft««a«ttl|itt-Ctt. WAW. »«> 
-ti 7 » 7 94i>a (» 2«*««f) i:id«t»r:E 
aKBwtta?;^^*^. isjcia. !n2l£*U'»<7>i:3£ 
t8Ka«Ma7V^€«iHT*/-40<'>affi^P y7BT* 

*. 

[0010] N«s-aiBT&t. sn2iCjKi4»«:KJiitt 
ttan. wniaMWjaa^y;?-/. (ei>sysa) 61 
1 1. ww»3icoee«:'jiaB<"j.v«M«fl«i'X^-A 

< S Y S B ) G 1 2tA u !itfTtl'5. S Y S A 6 I I 
OT/P-t y-* (U KC P U) la t. C PU I a I; 7 H 
UX/'tXS a, f-i'^Xti «T«*ka#lft:itr-/<-y 
'y ■*i- 7 x. 1 > ; t'J (ClFmCM) 2at. CHC 
IVt 2 « II 7 KV.7.ytA7 a. r — y.M.7.H uX'ttttltsn 

fiP.SdV.%a iutmem) :i«t. ri'ij|«i:7H 
u a'U& a. f- y/sxe urti«ant3t-/<7 

9 ■ *v > r«iB (U'FCHHM) -1 Httfl tranE 
ITI'«. 

[ooi i] tfc. sYsHtii aur/n-u-y* (ia k 

CPU) ibt. CI'L'I Iill7KlrA/tX6b. r- 

b-c*rti4ait/-iie- /< v 'y ■ a-\ 7>.i h> 

•J IttKCIICM) 2bt. CHCM2IH:7H^« 

X7h. v—i>nxii i>c««sati/c i:iie«B (a"K 

MKM! 3b±. 1 bi:7|!H/Ur, b. -r- 

.* » i t. g i» -craw a lift n t; - n v y ■ /s -i t tta 

( l!( K r H B M J 1 b £ £• ft L "C L C I > * . 



[00I2J SYSA61 l«CBBM4allSYSB 

0 I 2(HMEM3blI7 H i,X/iX9 a t?-* 'tX t 
OaiTHKSn. S Y S B 6 I 2 «C B BM 4 bWS 
YSAC 1 1 »MEM3 al;7KUA«A9 btf-? 

OS 'UI0bt?««Jfl. *igffl«ttSYSA6! It 
SYSB6 I 2 t«<5l'lI»l%»II«Miai1/i>-Axi. 

[00 I 3] CWJ:^!!. »2tf*t««Tri. 3 > h P 
-5lNll*r ^>a>t 'J*BeBL. /\-M0x7IIi: 
io nx m h3>i>Q-7i:7-f hx-ytiS«T«.(ta 

*itT. C PlJJ>>C3e-M-y 'y .*w>^yt*«J 
(CBCM) IIiSttan*5-f hr-y«-CBBMT« 
©OLTyt-f h3> hP-5IIi3SaUTi>«»lO«. «A 
B. PCWU (Peripheral C om p o n 
IS ent interconnect bus: xXf A 

fibTOMO ti»-ytt«o««anrv»/iuft*c.. w 

S A X O * 'J •>* ^ A-n X TB BET ft C t II«t &. 
100 14] tftn3«fiE*ttlftLT. «Alf. B7 

20 citi^of-r xy7t^-f «B^w^aiiTt>«>. a 

711. «3«*«W»x< Xi»7U-f«B<-««r«ft 
*i>«Btt3/Pv^lHT**. T<tfa«3. » 3 
f/A?7M«Bll. ^Xh3>kf^-yi I irv 
Xi>15. ■ -. I 8 t«Mt;2'J«3> hO-52 I . 

15 3 I €-flT6fc«TA£. *Xh3>^j-y I l t3 
>ha-52 1. 3 111. SCSI 
- : X*-)U • 3>tfj-y • xX7 A • -f >J7i- 
7.) ^XWi-jllffUO^A I 2. 1 3Trt«airCl> 
ft. 3/H3-7 2 1. 3 1 trv 1 5. -. 1 H 

10 tt. «Jtl/. SCSI 'Uni'>f;WH/UI 4T«« 

a ntut. 

[ooi r>] n > h ii - v 2 i il. v-f » a Vat ? «f 
2 3t. 'J-HSftH^-f M)f-*ttv jy>yi 

i>t3r/p-tf*»wata*<:«der«>yi^<j 2 7 1. * 
is x h3>tTi-y i i toata*«arft-f >#vi- 

Xf 7 722i, f<X7l5. -, 1 8t»a<a«;« 
«tt'f , >«'7x-Xf77 - 2 6S:flL. 3>Kp-5 

iN«ft^-y riaiNffl/^y; 2 5 T««a*lTi>*. 

[0 0 1 G ) MAtC 3/I-D-73II1 7-f5P7 

40 Dt7*33t. 'J- KSft«5-f hflyf-y fr*v-y 
•»7*LUO70t77nW»fllieE«T6.<i-') 3 

7 1. «Kn>t a -* I i t»a«*w»-r*-r > 

9 7x-Xf'>73 2 t. fyA? I 5. •-. I Kt« 

aw*w»f ft-r >y vi-w 7 73 «e«L. 3> 
45 h u- -/VOrtSS/tx 3 s cfl«3Jr;n 
ft. 

[0 0 I 7] 

lft«H/><%»t*L.fc ^tTft»M3 L6'L/i»*0. j^n 

1 tl*ft*i:n. Wfr/t'J 3 000. :i>Ma— »«i 
so ttwfi»c*-»r -«ii:a»j«a»tttV'4:*iu. 
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»j o u«2»«:a<a2- 

■ K/SO. @»«6£j5<A#< nx t-&&<Tsi>k\.> J iX 

jft^i* o. wsi/Xf ATtirtm-r* ^ tarn l i»t 

too 18) J:E»2a*tt»«i»i. iN,TB/tX«-* 

»J JWXX Tl« ffr*^<t»C O *UHAX«rtf 
* « SB-f > ^ 7 x - X* -y -/ti S. £ Rffl a«»r 

y-y ha*** f'J v^A/xxriacwivrjw 

At «<a t V > £ V • 9 PI H jtt A<A -> ^ . 

[oo i9j fit. jLfc»:»a*tt*'«. 2aa«c 

xy««RW/*X i 4 ttflHTi/iiG. 

h a > h o- 5 « 7 a -t y * »;« 1 1 >9 nan 

[0 0 2 0] sraMAts^rfc a *\/tt> 

9«H:7.*>h€:i'-XLT*«*r ■» >.-i7 h UXi: 

l-37>KiB5i:ftHT>-f hn> hu-9ff)7D-fc y 
-t icaif fcd»it * c £ tt < »|j f fi * .fc ^> i: tt i ^ / x 

y 7 K«»4i J: Wt7^>t'J «»7/tt«-l«»-r 
[0021] 

[aa*(w»T4ft;i6ro¥a] ^ff>*w«.M«si i tee 

BO«91««6tt. 2 0©3>hn-7Ttlli£Smo 
ftU>tiJWA-K 1 ?x7S:fflH«.:t/i< 5*18 2 3tf> 
3>hO-5T7-< t-T-5tf)ZB«a t*rrT4x^ 
Xy7U-r«BT»-7T. 7-f h-r-y *tfie2 0»P 

>hn-5ww^ic«8»-riti*>tc. i»jd3>ho- 
9«-;si:tt»at**Lfc»i:«ie2'j><7>3 > ho -5 

n*»*«ft4ct6»aiTt7/ xy 7k«» 

i:J?T*>. ^m«i»j«ii*ia2f;Jd«c)j|««e 
Btt. H 3>tf^ ->tf< xy <t«iB)i:«aa2 2o 

£«E23«3> hU-9«W7/»'KWAXT«M3*l 
fc£it>£. HI22oro:i > ho-9«#«77£iBKx-<' 

*m::k«»t* A^yKeaicffT*. -o 
ho— ^w-t-n-entt. 7-f';a?ot-y«fi. m-h 

OTMHWWtEfc-rs^t'Jt. HJE^X h D/ta- 

ytcoaatwirr*.* i«-r>?7i-^f -^t. 

t3»3>hO-^mtt>?mil»K>* , Jff3fi.tt7 KPXK 



-ty>>h«affl*<t. e-yh^vr/t. 9-r h 

-X<n«Be^-f >>-X7 5'^ < t. o->-*j;U3- > h* 
10 Ut. D£,/jjt^D-y4»7Hl'Xi. Q3>ho-9« 

-yx^hUXt. tflC 2 OOP > h a-? t 
-y hv y r»ttfiB«riiTtet-y hVv^^Xt. 

IS *J»d2 OCT) 3 > h D-5<ntt7j«* V -y >^<iBtii<r 

«4- r v > -i 7 H U X fr ff-f €. C i €r»Oi T & ttJRtf 

i«ue«WT r ^xi'7w-f»aicff-ri. :or 
id jyirj^-ya^r/ttTi^ts-r^-yyTj^iCittwa 

is *f 7H8arc#T*. :«>xvinii««Bi: 

>-av>Ht«eLZ:BJiriPlKa> ha-7«-77II. 
@ E« «9 ^ > « €: »K L T 0 x -X 

LTl^ty>>H:k7hLtl>4U'e«aL. t-y 
30 KUTt^f7<n«RWMX€-^UTlHK2 0WP> hn 
- 5 i; X3 T > K t iS« U T-t 7 > > h €■ •> 
-XL. (RJd*X h3^ta-7»>b7-f h^-f t« 

JS L. @tlO(BE7-f h*t-y>3WT-7Ujiy6£« 
H D M A n > ha-5*^LTiWfc2a«n> h n--^ 

«tt/J iUnatd? -f h*r-y yatiiyilldt;? hV-y 
TKiSCiLT^-r h37>Kt5BL. WK3>ha- 
40 5«--'M<>-XlTH4ty> > HI t-y H.fc«S 
t:«£2^ffl3> f-D-5nfiBi:x-Xa7> KtiS 

4S Se«)IBe7YI-4-t7ya«)r-^l5J; 
LfQewWKt^ h?7 7'tllilK2'3ffn>l-a-7m 
te?3 «(R8£ D M A 3 > h D - 5 «r>> L THHId 2 0«3 > 

ho-^meayvwnie^'f h*t-/yatmet7h7 
-y ?i:isats: t e»atT*»»ja 7 icieawr^ 

SO X^7K«BJC??T*. co«wroa*iH9tz 
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-J Itfi yt U 0)/S- H 1 7 *)J| t ' « C £ < 11 » 2 V 
^771/-fKai:«LT. '/-f h5 r -VSrll»ii2-y« 
- 5 fl) - « izfifcM *ft L Ewe rtaa 2 'J« n > h o - 

aa/zttiirf-rt. ^w5e»?i?i»*« 1 occ« 

WftiWWCBII. rt5i!2-JW=i> MJ-vCO^M^^II 
*m«ifi'J-K**iUv-f h«r-7tt?'.'t>Hli(i 
t*ty»?Lii>'J7Dt7-7««»t)li*£*T6 

< -v ■> * eiBa^r & r.w^ ffTtcteMotT 
*mjk« <j vy/a>* 'j turns tmz nr 

C«**j»«JK«l 1 1CK4S«JEJW«CB 

w, «ti:yyt> hffafliaiaft-tyj* >*-tf>«B*« 

i. n>7j;i.a- -y h«J?£. a>A^-7D7i'7HU 
X£. 03/ hU -9 9>njjn tf-/ hv-yrMWWBS: 
*rfi t-y h^v 77 H UX£. 03>ha-5c0 + i- 
-y^aW.Btfljtrt + tvi'^? HUXii. MfeJ2 0» 

7h7777Fl.Ai, (R£2-3(7>n> h u-jnmn 
ffl+vvyattSfrSWt-y x^7 HUXtfirS 
C£t«Of|-2)»*iB 1 Oi:C«ffltrv/a/t-U 

wmxmzf***. *fz. c<»K>9]<»nxm i 2 kjeb 

« * T * * * • v •> ^ <o £* « « b » : « itiw ^ - y a< <rr 
•5jj'€>rrv y yT»-&^te«atr*a5K5ii 11: 

* -y>^ia. sty/ > vc«(t;r4*r -y->3/*o 

T*tdte»0£T*»*ia f 2ICfcl««**-y >a 

rtfic^x h=i> tr^-yfi»«i5 
-XLtt'itT-/ > hllh-y h L-ci>SA**«i8-rs 

ISt. t y hLTl»<i:<trUfjai«MX*rfl-LT(n*12 
^J)3>(-a-70tt»i:->-X37/ HSriSOUT-t 

y> > h«r->-xr*xJ9t. (RK^xhave^-y 
«^5-f hx-y«:*aL.r0e<7>mE5< h*r-y-> 

^l-««L.aat«W«Bt-n(6U/iaci«il3Et-y 

-y ^*r^at«B»:K»ire»T.Bt. Stimmie^-f t-* 
r-y>-^«r-y«i y jcaEoir»Etr-y hV-y^SrWie 
2^<»3>ha-7nfi»mDMA3>'ha-7fe^L 
TWJd2'J«3>hO-5ff3tt^ttroMJd5-f h*rv 
yaU^^Etv hV77i:2QL,t7-f hnv>H 

tse-rftxist. inii3/-hD-7»-stfy-xi, 



Tt>ity>>mtyhu/tttifti;«fc;2TJ«D>h 
n-7«»;;i:y-^:iv> KtiS«r«»C £ft< . m 
t^.x hn >e3-yj6'0 9-f i-y-y tftcsLT^e 

(?>«i>5^ l> + t7 x.^i:»WL^»«in<IBiCim:L 
os tSc!n«Kt7 h-?-/ y«-«2WBi;:jKSiTiX« 
£. S£CD(BE7< h*^-y ^aiOx-y^it/dEw 

wsetr-y hv-y>*fene2o<75D> hD-7ff)»7;«D 

MA3 > KD-5t7>LT(W4i2 0«D > h a-9tf>te 

10 6iB€fft6;£t«ai-fifl*«i 

[00 2 2] 

^aWtt. 2H>H3-'5«EE 
15 77K«B50i;ftUT. -5-f hx-ye-lBWJO'O^ 

&/t«<r>2tttei:i»UT. >iK3>ho-7 
Tnif. «?3>hn-7i »ro-t-yi*-i:«t«£6^? 

Jit»C £«:♦>«£ LTl>6. 

[0023J 5-f i-x — ywa> hn—^ww^-t'Ji; 
:o tt*a*i*/tn>. i3>hn-7««JT70*v7-> 

at««IT6t. 3>hn-7nttlBi:i:-iT7<hT 
-ytSe-aTUS *>, —H. 2a>l-a-7«l£T. 
"3. *7 1 *:KT,<J)^>h J lift ->T till 

ii. )t)i»3>hn-7«'6»U<). 5-f hr-3'*< 

3>ho--7jc«»5Tta:a^«-2a»st^-«:. w 
i. 

[00 2 41 (» 1 «»»<D»a> H Itt. *«W<n» 
30 !»5ltmKJ|i:»4f^y71,fKa5 0 £6*1*1 "T 
6t»d3«t7a75an4. «SKnfiB«7^ ^ 
^7W-f8B50tt. tah3/ea--jn lir^X 
?18, -, I l£Offli:2'3«3>hO--72 I, 3 
I t<JT4b«T*4. 
35 tO 0 2 5] *X h3>Ca— ^ I 1 fc3> hn- 92 
1. 3 111 «Atf. SCSI (X/3>- : Xt— ;u • 

n > e :i - y • /.ua • -r > y v x - t.) /■exflji-i 

ttflJfl/'tX^. NTlIHSflTHi. 
100 2 6] 3>hn-52 |, 3 14^X9 1 5. 
40 -. I Stt. Milj. SCSI/U«i^if<}UI)/UI 

1002 7] 3>l-D-72 IB. 7-f?D7Dt 7 1f 

«>37Dt7^»ll!»«*<:ietT?,/tU2 7t > 4; 

45 Xh3>ta-> 1 1 i«aat«lTt-f >?7x- 
Xf7 72 2t. f/A* 15. istmaatW 
8T4-f>f7x-X77726t. e«KDH>hO- 
92 l«yl*'J 2 7ffJttfl7K UX«r-y*X hn 
> ho-5ff>>t'J 2 7ffltt«7 h UXlti£«r««D 

SO MA3>»-0-92 4 frffb. 3>f-D-92 1 (*J(7)& 
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f7 7lJrt»/U2 5-T«KatiTl»*. 

[0 0 2 8] BttJC. 3>hD-7:i I 11. ?-f^D!/ 
□ t?1f3 3i. »J- H«ttt9-f KD?-ye*t7 
>>7L*»-3y'p-t:-yrrWttWfll«£l£«T67't'J 3 

7t. *xf-3>tf^-yi i i«ia<3«r«»r*-f > 

>7x-^f773 2t. f^vlS. -. I8i« 

aataa-rt-f >y7i-XT t -y V3 et. f3»« 3 

> hD- 9 3 l(0>t'J3 7<Dttfl7KWX«x-yt 
XhD>hD-9<D>*«J3 7fltt-fl7H UXttiStt 
T84DMA3yl-D-734t«L. :OI>D- 7 3 
l i»in»7-77«iNi^:) 5TftW3*iTw£. 
[00 29] B2IJ. »lfMt'J 2 7. 3 7 tCldeT 

tmaoeasT**. *»9j-c«-ti'>> htM«»i 

*»ttT+l--y>a€«JlL.-rfcO. *t'J2 7. 3 7 
Ctt. tf>> h*tH*IB4 I . A Ml. M -j b ^ -j 7 

42. 4 s t. 9-r v»x.» 4 :t. 4«i»«araa>i 

Tl>£. t7>>H»»WSI-1 I. 4 4.1. ft-C'/O 

777t. LUN (Ui-'ftU; -y £. I.BA 

(ayM7D7?7Ht.A) £. fjn>Mi-7«t 
-y h^-yr»affiB€*rse-y hv-y/T Kl-Xi, 
&3>hQ-7«**7i'attat.ii-fn4-r7y:i7 

Huxt. >-fh3>m-7fflt7hV77»»nia 

**f &e-y h7yy7Hl^X,i:. MM>hD-5 
-y ^affiB**Ttt* r y 7 \- V XtffT 
K»h77742. 4 Stt. »t7/> hll«*f 
t * -y x a ® £«12 B II ft y *<Tf T * d' S: 
*r^-y7*-C. O^BJtt. 1 »tff2!irA4.. + v 

7'/a43. 4 6tt. fttyyl> Ml^STi* r -y •> 
a>t'J6»T»4. 

10030] 3>hD-52 I a*** h :i > t ^ -y I 
I *»^9-f F37>|t*fiet4t. -t:y>>n?ii« 

«4 1 *#aUT. 0»A«->- •XLtli6t7.*> HC 
t-y h LTH6*»*«aU. t M, Tl >ttH*lttKWi 
'<X 1 4 t^LT3> l-D-7 3 I t:x-X3 7> H* 

«stsuT. -ty>>he>- x^Ti. ■?■««. *x)«n 

>Ca-yi l^»b9-f hf->t9ULtv^t-4i- 
7xa4 3«:BttL. "ittWttWaillMttL^t-y t-V 
-y 74 2fr l i:5ttiT«i. 5-f t>*4'yya1 

awy-ytt-y f-V v VI L'*I)M;\3> h 0-92 
4.3 4 WLT3> M3-9 3 ! W.*l»J 3 7«-y-f 
I'+tvS'al BifcT-y si;is«f wl 

tT«ffl9TH. x-Xnv> K«iS««i;j;-*T. P 

l00 3l)«i,T. 9f hnv; H*4«t. flft»« 
•>-Xltt»4ty > > M;t-> y Lfc«fi. 3>H1 
-9 3 1 II->~X37> HtiSLVfii;t! , j< . ^Xh 

3>tfji-y i i*^5-f h^-ytSULr^-f 



7 7 742tli;l*r4. 9-fh*-ri/i'^ 
4 3«x-y £ t-y hv-y742*DVA3>hO-7 
24. 3 4 t*UT3> Kd-93 1 «9< »-*y^-> 
a4 6tf7 h^-y^4 S iraB"r&. 
05 tOO 3 2] aXKWL/lJ:^i:Bi l«3fa«»BICJ: 
ntf, 20aUB»5-f h37> 3 
1 n7Dt7^3 3(Cfl«*A'17«.C£Ji< h37 

> K«ii5!5^pf-ra*/i*. «Brfe»«tttttfr-)xr 

4. 

io too 3 3] *c 7 5 yx?7w-f sar> onnv- 

7xa.*t'J»l»Sffi) l:3l'Ttt«r4. 
B<7)»B«Kl«:tXo^r. Wf3>ta-rl I 4^ 
7-f m-7>N*««L. tt1€2ti4T4«t* 

r. **a«)i7BTtt2iajnia»«9-< hn-?> 

15 KfiWU^JKai^nft/iiO. 9-f Kuv>K*a»«LT 
2P*««Til8ftTJRi«T«.. 

tOO 3 4] M3tt. I ff>«ft<?)»»llfti 

^.i >*'JM»A'tti;titT6 9-f hffleitCl'lllT 

t-^«-^. ffmt/tx i 4 use 

20 S K^7i-X*«J«L. 7if37>Ht2B« 

a l ^ « & «jQam«n e >h l r t » 

[00 35] 3>H1-72 1B. ^Xhn>tf^-y 
I l4<05-r l-37>Htfi||L (A7--77S5 I : 9 
-f h37/HSH) . QfK»±>fjL> h81M«4 I <: 

25 BBaLT-ty>>K»t-yh5X<7>«ffi«rtr-y (Xf -y 
7S 5 2 : t -y h =XWJ£) . 10P»37>H5ifflT 
■Mld*aXL,. 3/KO-73 IICKfflAX I 4t»U 
Tv'-X3-7>f ; *tf U U7--7 7S5 3 : S C S IT 
y-X37> Kftff) . Pim:-t-«/t9>-y tUTI. 

30 UNil.BA€2at4. 

to 0 3 6] -f-M€r-ai3U/i-i> ho- 9 3 I tt. D» 

4 II. x-XttBS-ijif 7 7 7'it. UN £ L BAtx- 
XLfc*V7y.a«7HVXt^li:MT4t:7 h7 

35 774 2, 4 5€8ttT47Kl,Xt8ttL' Ufy 
fS 5 4 :t7>>l>fftia«4 4 \ZttU) . 3> ho 
-9 2 I (;^-X«^7«ft€'JefrL Uf77S5 

5 : SCS I -C>-.X>lt;Y««> . imiztwvxais 
XW*U£LT*v 7ya7K^ik7 l-7 > 7B«(!7 

40 H V- X 3>Hl--7ZIBtl»«ty*0 
hft««Ull4 it;. y-XttBi,sr777il.UNi 
I. bAit'1#«'y-XLft*t7-/affl7HUXttll 
lC«JiCT4. t-y hv-y -/4 2. 4 f, e«ttT«.7 H U X 
t.Mh3> hQ-7T/-n/t+r7/afl7 KU 

45 xitni;i|itT4t'7i-7 7 :/4 2, ir>e»WT4. 

7h^XtttttT4 (^r7 7sr,6 :t7//Hf? 
«W4 . 

to 0 3 7 3 -tffJtt. MI>3ieA-*l I*"at1# 
Ji^-XLTl>«.*i- 7y.»7Ht-Xi:^-r h^-yfc 
SO *«L <X7--y-y.S 57:^ hir-y^W) . f«U 
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B :C»h77 7S£»t) . 

t00 38] M9-fh?— y«r. DMA3/I-D-72 
4. 3 4S*LT3> ho-93 I A»>-XLTl»«* 
r-y>^7HWXIiy-f Uy H-lfciSL WT7 7SS 
9 : DMA"P5-f hx-^fciS) . Plf-y hv^74 
2. 4St. MC< DMA3 > b o-9 2 4 . 3 4 «r^> 
LT3>hO-9 3 1 Of-/ h7-;74 SKteiSL <X 
f 77S60 :DMAtf7l-7'/7fc2) . IflllJ: 

^ t 2 as a a<ss7 l mmic i bh «9 -r h n v > h a* 

t0 0 3ii]IAI7T. 2C3U«9< h:iv> H€««-r 
*t (X7--/7S6 1 : 9-f hnv>H*«) . a»m 
-td/>> h^If.t9»«4 I «rBWLTty/>h«t-y h 
S X««S?*rfU (X-r-y :/S 6 2 : t y h ~ Xfl 
. -tfltft •? h I MH«J: 'Jtti'- 

oi&omlc^x hn>t:.i-y i i fr<sfifr#>- x 

ITU4 + A' y> i7 HUXK9f h 5*- y t-SttTT * 
C£*<T6i Ufv7S63 : v-f h-T- ySffl) . 

{0 0 4 03 -t*u;i4ii;-4-«.fcr-y h v^:/4 2 

♦rJCttL-T (X-f- y-ZS 0 4 : fcf-v hV-y:/JC«) . M 
9-f h 7 s - y £M t-/ h v y 74 2. 1 f» t.hE I Mil 
£Pl«i;L-Tn> KD-73 1 IC4C2L U,-;7S6 
5 : DMAT9-T Hx-yfeiS. X?-y 7S 0 6 : IJM 
ATt7 h-7-y-/i£iS) . C4tlcJ:- J T2ia#afl<XY 

Liaii.n;2sti«9-r h37>H«i;jrt4. 
too4ij ^*i^«a««-it«>-ri£. i0n«37 

>Kffl« UT7 7S6 7) Ttt. y-XSV/HO* 
O Vt 0 »« » t t) 1 1 T M M 6> -y T l > €> » IC jM L . 

2aE3U»onv>K«lfi| (X-T- V7S6 8) Tttx- 

X37>H«^oiiitoa<jj<. lawnr-i^tiwan. a> 

O. 3/MJ-73 I«7l3t7^t:fl«#<4^v't> 

100 4 21 a 4 13. 4r*in«m H?>yUK«BBIC*t 

7 f YXi»7H KBS Offl53> hn--92 I . 3WI 
^317 S 9 -f hffii**a"?!T*£*6«?n-? v-*-T* 
•jT, 3>hn-72 ii3>m-5;il«7-fK3 
v > H V U -3F- v - h tr*i t Tl 

10 0 4 3] f4A tfilt ■e-ii-f^nnvn-t-y-na^" 

«i:-b/J«a«.£fr-vJJ»«-iRi»|T4. X7-^:/S7l (3 
>hO-9 2 I «J3S«) ff)*trfft. 3>H3-92 1 
13. ^Xh3>t:i-yi I «»C9-f h37> 
r*£ (X T -y 7S 7 2 : ^Xhn>tf a-y I I A'£ 
9-f h3V> K«U) . ftft^i—XL'Ci^-ty/ > 
h ICt y h U-C l»*/j*^-jA'l«H(r4--& (X-T-.y :/S 7 
3 : x- X't'-ty * > Mlt y h ?» . 

too4 4] ::'?iMH»o« utflt (X4-7 7 

S 7 3«N») . SCSI ICT3> hi3-^> 3 IM'7 
> >h>--7rnv>H£«f/Ti Uf v7S7.i :S 
C S I 1CT 11 > HJ--9 3 I *s-t y> > h S- - X:i v > 



H«fr> . 

[0 04 5] 3>|-D-7 3 lttf«>-X37>Ht 
*e (Xf77S8 2 : 3> ho-9 3 I Wfl9-*XT 
v7S 8 3 : SCS I IZT3> hD-5 2 1 ^6t7> 
05 >l-y-X3 7>H*a) U. a»m-t:y>>h«q!« 
«4 4€je»LT (XT77S84 :t7/>hfl« 
N4 4 0KH) , 3>ho-9 2 1 <;t7>>hi>-X 

ttacoaaieisaT* (xf-yrs bs : scs h:t 
3>ho- 7 2 i h->-xa»«aata 
io a> . 

tooiej 3>ho-92 i tt-c-wiaoesau <x 

T77S75 :SCSI i:T3> hn-9 3 I JS>«^-t7 
>>fy-XSE«fflatt€5a) . 0»«)t7.<>H 
W«*4 1 tKDilT (Xf77S 7 6 : -t7yl> hS 
15 «tt»4 1 «je«T) . JT-X h3> tfa-y 1 1)6^ 9-f 
l-7-?e«ai (Xt-775 7 7 : Mh3>Ca- 

y i i A'09-r h^-y^a) . e*ii;»4ttLT t-y h 

7 7 74 2 frtffrT «. Ur,7S7B : 1 7 h -y 7 

4 2 «jta> . 

20 [0 0 4 7] DMA IIT3 > h O— 9 3 I II 9 

< hx-y £««L (Xx-y 7S 7 9 :DMACT3> 
hU-9 3 I ^9-f hf- y SriStf) . «l»Tt'7 hV 
-y 74 2 eaat U7 -y 7S 8 0 : DMACT3 > h 
13-7 3 1 -xf-y hV-y74 2£i&«) . IflOWSf 

25 £«>->T*X h3 >t^-y I 1 ^S£T«ft«rff-y 4X 

7-77S8I : * x h3>ti-y i i . 

1004 8] 2QIEIEtRll. y-Xn^>K0t7 
h«St af77S 7 3 : i/-X+ty/ >hKt-y h 
?) i:*l>Tt7 hittO (Xf-y7S 7 3 173Y e 
30 »l. y-XM«»ffl* (Xf7 7S74;SCSIi: 
T3> ho— 9 3 I 's-fcyjt > h y-X37> b'ftfl. 
X7-7 7S 7 S : SCS I LT3> hO-9 3 I 
7yi>h->-Xfi£Off5afi€fta. Xf77S76:t 

y.*> hif««a4 i tfj*tt) £x*77T6. 

35 ^0. 3> ho-93 1 ««« IXT77S 8 2) *Vf 

t3titt<xt€»wr. -7-f y D7nt7^3 :nDfl*«t4> 

[0 0 4 91 UtttWLfc*9i:JB I «'*am»B(:i 
Mtf. jt-f h3>MJ— 9»i:yj«>t-*i>-XLTf- 
40 «*r-y>u7KPX£t-y hv-y74 2. 4 f» *rtSKr 
t6;ii:J:i). 2[»lHtt»»9-f h3V> KfflBT(-»j 
UTttX h3 > ho-9«7o-t7 7llft«€-Ji>l7i 

«K«lSjJ:€-M-6;tA , Ta & J: vCtt* <tv»-y^»|3K 
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